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1 . A method comprising the steps of: 

a) functionalizing CNTs to form functionalized CNTs; 

b) mixing the functionalized CNTs with an elastomeric precursor to form a 
mixture; and 

c) curing the mixture to form a CNT-elastomer composite. 



2. The method of claim 1 , wherein the functionalized CNTs are functionalized on 
their sidewalls. 



3. The method of claim 1 , wherein the CNTs are single-wall carbon nanotubes. 

4. The method of claim 1, wherein the step of functionalizing comprises a 
reaction between CNTs and at least one diazonium species. 



5. The method of claim 4, wherein the reaction between the CNTs and the at 
least one diazonium species is a solvent-free process. 



6. The method of claim 4, wherein the CNTs are dispersed as individuals prior to 
reacting them with the diazonium species. 



7. The method of claim 6, wherein the CNTs are dispersed as individuals with 
the aid of a surfactant. 



8. The method of claim 6, wherein the CNTs are dispersed as individuals in an 
intercalating acid medium. 
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9. The method of deim 8, wherein the intercalating acid medium is oleum. 

10. The method of claim 1, wherein the step of mixing is carted out in a solvent 

11. The method of daim 10, wherein the solvent is removed after mixing via 
vacuum drying. 3 



appa JuT me,HOd da ' m 1 ' Wherei " SteP °' mMnfl ' S **** ln a blendl "9 



13 The method of claim 1 , wherein the step of mixing is carted out for a duration 
of from about 1 second to about 3 days. 

14. The method of daim 1, wherein the step of mixing is carted out at a 
temperature of from about 20°C to about 400"C. 

15. The method of daim 1 , wherein the amount of nationalized CNTs mixed with 
the elastomeric precursor is from about 0.01 weight percent to about 30 weight 
percent of the weight of the resulting composite. 

16. The method of daim 1. wherein the elastomeric precursor Is selected from the 
group insisting of po,y(dimethy,s,loxane). polyisoprene, polybutadiene 
poy,sob Ut y,ene. halogenatad polyisoprene, halogenated polybutadiene, halogenated 
polytsobutylene, low-tempereUtre epoxy, nltrile polymers such as polyacrylonitrile 
fluoropolymers, EP0M terpolymers, and combinations thereof. 

17. The method of claim 1, wherein the step of curing effects a crosslinking within 
the composite matrix. 
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18. The method of claim 1 , wherein the step of curing comprises a curing process 
selected from the group consisting of thermal curing, radiative curing, chemical 
curing, and combinations thereof. 

1 9. The method of claim 1 , wherein the step of curing involves a curing agent 

20. The method of claim 1 , wherein the step of curing involves a curing catalyst. 

21. The method of claim 1, wherein the step of curing involves a curing 
temperature of from about 80°C to about 200°C. 

22. The method of claim 1, wherein the step of curing involves a curing pressure 
of from about 1 Torr to about 760 Torr. 



23. The method of claim 1, wherein the step of curing is carried out in an inert 
atmosphere. 



24. The method of claim 1 further comprising a step of reacting the functionalized 
CNTs with the elastomer so as to covalently integrate the CNTs into the elastomeric 
matrix 

25. A method comprising the steps of: 

a) surfactant-wrapping CNTs to form surfactant-wrapped CNTs; 

b) mixing the surfactant-wrapped CNTs with an elastomeric precursor to 
form a mixture; and 

c) curing the mixture to form a CNT-elastomer composite. 
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26. The method of daim 25, wherein the CNTs are single-wa.1 carbon nanotubee. 

27. The method of daim 25, wherein the atap of mixing la carted out in a solvent. 

llum^ m6,h0d °' dalm 21 ■ W " erein ^ S ° ,Ven ' 13 removed via 
vacuum drying. * 
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30. The method of daim 25, wherein me atep of mixing ia carted out for a 
duration of from about 1 aecond to about 3 daya. 

31. The method of daim 25, wherein the step of mixing la carted out at a 
temperature of from about 20°C to about 400«c. 

32. The method of claim 25, wherein the amount of surfadant-wrapped CNTa 
mixed with the elastomer* precursor is from abou, 0.001 weigh, percent to about 20 
weigh, percent of the total weight of the resulting composite. 

33. The me,hod o, daim 25, wherein the elastomeric precursor is aeladed from 
«.e group conaieting of poly<dimethylsiloxane), polyisoprene, polybutadiana 

olviatT 6 ' h , al09ena,ed P °'* S0Prene ' ha '° flena,ed POl ~"* ^'~d 
Z Z ,0W -' emPera,Ure W. EPDM terpcymara, and combined 

thereof. Add nitnles and fluoro 



* The method of daim 25. herein the a,ap of curing effacta a croaalinking 
within the composite matrix 9 
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35. The method of claim 25, wherein the step of curing comprises a curing 
process selected from the group consisting of thermal curing, radiative curing, 
chemical curing, and combinations thereof. 



36. The method of claim 25, wherein the step of curing involves a curing agent. 

37. The method of claim 25, wherein the step of curing involves a curing catalyst. 



38. The method of claim 25, wherein the step of curing involves a curing 
temperature of from about 80°C to about 200°C. 



39. The method of claim 25, wherein the step of curing involves a curing pressure 
of from about 1 Torr to about 760 Ton-. 



40. The method of claim 25, wherein the step of curing is carried out in an inert 
atmosphere. 



41 . A method comprising the steps of: 

a) dispersing CNTs in a solvent to form a dispersion; 

b) adding elastomeric precursor to the dispersion to form a mixture; 

c) removing the solvent from the mixture to form a blend; and 

d) curing the blend to form a CNT-elastomer composite. 

42. The method of claim 41 , wherein the CNTs are single-wall carbon nanotubes. 
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43. The method of claim 41, wherein the solvent Is selected from the group 
consisting of ODCB, DMF, THF, and combinations thereof. 



44. The method of claim 41, wherein the elastomeric precursor is selected from 
the group consisting of poly(dimethylsiloxane), polyisoprene, polybutadiene, 
polyisobutylene, halogenated polyisoprene, halogenated polybutadiene, halogenated 
polyisobutylene, low-temperature epoxy, EPDM terpolymers, and combinations 
thereof. 



45. The method of claim 41, wherein the elastomeric precursor comprises 
functionality to enhance interaction with the CNTs. 



46. The method of claim 41 , wherein the solvent is removed by a method selected 
from the group consisting of filtration, precipitation, evaporation, and combinations 
thereof. 



47. The method of claim 41, wherein the step of curing comprises a curing 
process selected from the group consisting of thermal curing, radiative curing, 
chemical curing, and combinations thereof. 



48. The method of claim 41 , wherein the step of curing involves a curing agent. 

49. The method of claim 41 , wherein the step of curing involves a curing catalyst. 

50. The method of claim 41, wherein the step of curing involves a curing 
temperature of from about 80°C to about 200°C. 



51 . The method of claim 41 , wherein the step of curing involves a curing pressure 
of from about 1 Torr to about 760 Tom 
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5Z The method of claim 41, wherein the step of curing effects e crosslinking 
within the composite matrix 



53. The method of claim 41 , wherein the step of curing is carried out in an inert 
atmosphere. 



54. A CNT-elastomer composite comprising functionalized CNTs in an 
elastomeric matrix 



55. The CNT-elastomer composite of claim 54, wherein the tensile modulus of the 
composite is 100-1000% greater than me native elastomer has a stain-at-break that 
is comparable to the native elastomer. 



56. The CNT-elastomer composite of claim 55, wherein the CNT-elastomer 
composite has a stain-at-break that is comparable to the native elastomer. 

57. The CNT-elastomer composite of claim 55, wherein the CNT-elastomer 
composite has a stain-at-break that is within 5 0 o/ o 0 f the value of the native 
elastomer. 



58. The CNT-elastomer composite of claim 54, wherein the CNTs are present in 
the composite in an amount that is from about 0.001 weight percent to about 20 
weight percent. 



59. The CNT-elastomer composite of claim 54, wherein the CNTs are covalently 
bound to the elastomeric matrix through functional groups attached to their sidewalls. 
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bound ^ CN | T -t laS, ° mer * *»" 54, wherein the CNTs ere covaientiy 

bound to me elastomeric matrix through Redone, groups etteched to Mr ends 

61. The CNT-elastomer composite of cleim 54, wherein the CNTs are covtanih, 
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The CNT-e la stomer composite of claim 54, wherein the CNTs interact with th« 



id ^rp^rr^^r me e,astomBric — * 

P^ime^ne, poiyisoprene. mJZ^^J^^ 
poiysoprene, haiogenated poiybuiadiene, haiogenated poiyisobuMene 2 
temperature epoxy. EPDM terpoiymem. and combinations theLT ' 

64. The CNT-elastomer composite of claim 54 f..r+h^ 

r on, component selected fr om f£ ^7X7 1 

degradaton agents, piasters, and combinalons theraof. 

«in;r::r ,omer co ~ * daim *• -* - - 
Loir:: :Za: mpos,,e of daim 54 ' — - — - 
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67. The CNT-elastomer composite of claim 54, wherein the CNT 
compose has enhanced physica, pre pert es in addition ^Jl^TT, 
properties, wherein me addi.ona, enhanced propertiea are sJeTdtmT 

o, eiectnca, prepe.es, machanica, prepe.ee. and JZZ^ZT 
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